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ings. When Q, switcher, off, it inter- 
rupt;, rhe current tit .wing in Tj's sec- 
ondary winding and drives T,'s Pin S 
positive. Without diodes D 4 and D,, the 



peak voltage would approach 1 5V and 
reverse-bias Q^. an undesirable condi- 
tion. Under normal operating condi- 
tions, excursions of approximately 




OUTPUT 



NOTES: 

1 . USE ± n TCXE HANCE METAL FILM RESISTORS TO I! n, AND 

2. CONNECT T, AS SHOWN IN RGURE & 

3. Q, COMPRISES PHILIPS FJRW2 JFET> CONNECTED IN PARALLEL 
*T, =0aLTR0NlCSVPI-14l>l>. 



Figure 4 Adding Qj, Q,,, and the bootstrapped negative-bias generator compris- 
ing D 2 , D a , and C 4 reduces the circuit's quiescent current from 25 mA to 1 mA 



0.8V appear at Pin 5, necessitating the 
use of two series-connected diodes to 
clamp the voltage at a safe level. Zener 
diode Dj holds off bias-supply loading 
to aid start-up during initial power 
application.EON 




Figure 5 Comprising six independ- 
ent windings that offer more than 
500 configurations. Coiltronics' 
VP1 -1 400 serves as a combination 
feedback and fryback transformer in 
this application. Connect the wind- 
ings as shown. 



Configurable logic gates' Schmitt 
inputs make versatile monostables 



Glenn Chenier, Allen, TX 

■ You can assemble a pulse -gener- 
ation circuit from a simple 
Schmitt-input AND gate plus a resis- 
tor-capacitor timing network. Howev- 
er, it you need a logic function that's not 
a standard catalog item, you need a 
Schmitt-input gate or inverter and an 
addirional logic gate. Drawing from an 
cartel Design Idea (Reference 1) and 
a recent design requirement for adding 
pulse -generation functions toa crowd- 
ed pc board, 1 searched Fairchild Semi- 
conductor's Web site (www.fairchild 
scmi.com) for small-footprint Schmitt- 



niput logic gates and found only "old 
faithfuls" — familiar Schmitt-input 
AND gates and Schmitt buffers 

Disappointed, I investigated other 
logic offerings from Fairchild and stum- 
bled across a section of the Web site 
that describes "configurable logic 
gares." I oand behold. I suddenly real- 
ized 1 was looking at the solution to my 
problem. The NC7SZ57 and NC7SZ- 
5il (Reference 2 ) comprise tiny, six-pin 
surface-mount packages that you can 
configure as inverters or as AND, OR, 
or XOR gates, all of which allow the 



inversion ot one input. These devices 
feature inverted outputs, overvoltage- 
irrput tolerance, and high current drive. 

Every input has hysteresis, making 
these devices ideal for timed pulse gen- 
eration. A design that combines digi- 
tal logic with analog interfaces often 
requires timed pulses and delays, along 
with pulse shortened and stretchers. 
For applications in which exact pulse 
times are not critical, the added feature 
of Schmitt inputs allows the delay of 
one input using an RC I resistance - 
rnpaciranre) riming nerwork. When 
the slowly changing RC circuit's output 
crosses the analog-level upper- or lower- 
trip-point thresholds, the Schmitt fea- 
ture converts the slowly rising and 
falling voltages to fast digital edges. 

Texas Instruments (www.ti.com) 
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otter:, time tional equivijentr. the SN ■ 

74LVC1G57 and SN74LVC1G58 
(Reference J). Both companies' de- 
vices offer upper- and k>wcr-trip-point- 
voltage thresholds averaging >7 and 



63 



very. ofV, 



IT' 



XI- 

mately one RC time constant on the 
rising or the tailing edges. Acc< <rding to 
the published data sheets from the 
manufacturers' Web sites, Texas In- 
struments' versions impose somewhat 
tighter tolerances on the analog 
threshold levels and thus deliver 
tighter timing tolerances than do the 
Fatrchild parts. 

For digital-analysis purposes, any 
voltage below the upper trip point tor 
a rising edge effectively represents a 
logic zero, and any voltage above the 
lower trip point for a falling edge rep- 
resents a logic one. These conditions 
are true only aftet the input crosses a 
respective trip point, such as I rising 
edge that appnviches hut never crosses 
the upper trip point. This voltage 
remains a logic zero, even if the volt- 
age then drops back to ground poten- 
tial on its falling edge. 

Figure la shows some typical circuit 
implementations. Note that these cir- 
cuits lack some of the niceties of gen- 
uine monostables. For example, a cir- 
cuit doesn't rctngget until after Its RC 
network has stabilized or about five 
time constants have elapsed. The RC 
time constant must be rive times short- 
er than the time between triggering 
events. Devices from the SN74LVC- 
1057 family produce the waveforms in 
Figure lb, and circuits using the SN- 
74LVClG58-tamily devices produce 
the inverse of these waveforms. The 
circuits' operation is straightforward. 
The RC circuits delay one input, so 
that the inputs momentarily rest at 
opposite states. When one RC time 
constant elapses, the delayed voltage 
crosses the Schmitt upper- or lower- 
trip-point thresholds, and the delayed 
input catches up to rhe sfraighr- 
through input. 

Of unusual interest and unlike the 
usual variety of monostable that trig- 
gers only from a voltage transition in 
one direction, the XOR implementa- 
tion functions as a monostahlc trig- 



gered by both the rising and the 
falling edges, enabling it to function 
as a frequency douhler for generating 
strobe pulses on rising and falling 
clock edges. You can make any invert - 
ing-gate configuration into an oscil- 
lator by feeding back us Inverted am- 
put to an RC-delayed Schmitt input 
and enabling the gate's remaining 
input. However, once the XOR oscd- 
lator's remaining gate switches off the 
oscillation, the gate's output state 
hangs at either a one or a zero to pro- 
duce a truly random state derived 
from the oscillations nonsynchronous 
relationship to the timing of the dis- 
abling input EDN 
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Rgure 1 One gale plus an RC network (a) can deliver a range of useful 
timed outputs (b). 
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